Background and purpose: The aim of this study was to assess the efficacy of a 38-h communication skills training program designed for multidisciplinary radiotherapy teams. Materials and methods: Four radiotherapy teams were randomly assigned to a training program or to a waiting list. Assessments were scheduled at baseline (T1) and then after the training was completed or four months later (T2), respectively. Communication around radiotherapy delivery was assessed based on audio recordings of the first and last radiotherapy sessions in order to assess team members' communication skills and the expression of concerns by breast cancer patients (analyzed with content analysis software LaComm). Results: 198 radiotherapy sessions were recorded. During the first radiotherapy sessions, members of the trained teams exhibited more assessment skills (p = 0.048), provided more setting information (p < 0.001), and used more social words (p = 0.019) compared to the members of the untrained teams. During the last radiotherapy session, members of the trained teams used more assessment skills (p = 0.004) and patients interacting with members of the trained teams expressed more sadness words (p = 0.023). Conclusion: Training of multidisciplinary teams has the potential to transfer skills that affect the short exchanges that take place around radiotherapy delivery.
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Over the last few decades, several randomized controlled trials have assessed the efficacy of communication skills training programs [1] . These communication skills training programs mainly focused on training individuals, and evaluated dyadic exchanges in the context of two-person interviews [1] [2] [3] [4] . Interestingly, specific care contexts, such as radiotherapy delivery, have rarely been studied.
Communication around radiotherapy delivery is challenging for several reasons. First, radiotherapy is a highly technical treatment; second, treatment delivery is invisible; and third, side-effects often have a delayed onset or can fluctuate throughout treatment [5] . As a result, patients often express numerous concerns regarding radiotherapy treatment and its side effects [6] [7] [8] [9] [10] . Furthermore, many patients experience feelings of anxiety at the start of their treatment [6, 11] . Communication in the radiotherapy context involves the transmission of complex information, and regular assessment of the patients' physical state and of his or her information and supportive needs. Indeed, studies have shown that patients are mainly dissatisfied due to a perceived lack of information [12] [13] [14] .
Communication exchanges with patients in radiotherapy have been found to primarily occur near the treatment machine [15] or when patients move from the waiting area to the treatment room [16] . These exchanges are often short and they occur in uncomfortable contexts. In addition, radiotherapy treatments involve various professionals who need to be aware of their different roles and are not consistently matched with the same patients over http://dx.doi.org/10.1016/j.radonc.2016.03.016 0167-8140/Ó 2016 Elsevier Ireland Ltd. All rights reserved. many weeks of treatment. Therefore, continuity of care for patients requires that information transmission occurs between professional colleagues. Optimal communication regarding radiotherapy delivery requires that radiotherapy team members possess a repertoire of skills that allow them to communicate with both patients and their colleagues. However, it is important to note that healthcare professionals involved with radiotherapy treatment typically deal with a heavy workload and have many time constraints, and this may prevent them from providing high quality psychosocial care [16] . Therefore, professionals need to be trained to master the skills needed to balance both the physical and emotional needs of a patient during treatments, and this training is seldom provided [17] .
To our knowledge, only two communication skills training programs have focused on this particular care context [18, 19] . In the first study, the training of radiation oncologists resulted in an increase in patients' participation in the initial radiation oncology consultations [18] . Second, in previously published results of the present study, completion of the training program allowed the team members to transfer their learned communication skills within the context of radiotherapy planning appointments and patients' satisfaction with their care was improved [19] .
It was hypothesized that the learning and transfer of communication skills that are relevant in clinical practice would be promoted by a team training. Positive team attitudes from colleagues toward the skills could also further optimize the transfer [20] . In the present study, the first and last sessions were chosen for assessing the transfer of communication skills since these sessions are often highly technical and very short, similar to all of the sessions of treatment. However, the first and last sessions represent significant encounters for the patient. For example, at the first session of treatment, patients often experience fears regarding their treatment [9, 21] , clinically relevant anxiety [6, 11] , they express numerous treatment-related information needs [7] , and it is often their first contact with the machine that will deliver their treatment. During the first session, team members have an opportunity to create a relationship with the patient, to transmit information about what will happen and how, and to evaluate the patient's emotional state. In contrast, the last session of treatment represents a final opportunity for patients to have daily contact with the medical team. Patients may express mixed feelings that reflect relief as a result of their treatment being completed, anxiety due to uncertainty about the future and long-term side effects, or they present depressive affects [6, 7] . Therefore, the aim of the present study was to assess the impact of a 38-h communication skills training program on the transfer of learned skills in radiotherapy sessions using a randomized controlled study design. In particular, communication that occurred during the first and last radiotherapy sessions was assessed. It was hypothesized that the training program would lead to an increase in the transmission of treatment-related and setting information at the first treatment session. Then, at the last session, the professionals in the trained teams would potentially use directive and checking questions more frequently to verify each patient's information needs [7] . In both sessions, it was anticipated that the professionals in the trained teams would use more openassessment and support skills and would be more receptive to patients' expression of concerns than the members of the untrained teams.
Materials and methods

Study design and assessment procedures
Four multidisciplinary radiotherapy teams were randomly allocated prior to the first assessment time to either a 38-h training program (training group) or a waiting-list (waiting-list group). To be included, team members needed to be able to speak French and needed to be willing to participate in the training program and its assessment procedures. Among the 217 recruited members, a total of 96 team members took part in the training program: 68% (n = 65) of these subjects were members of the teams allocated to the training group and 32% (n = 31) were members of the teams that were allocated to the waiting-list group. All team members agreed to participate in the assessment procedure. Assessments for the training group were scheduled following randomization (T1) and again after the training program (T2). Assessments for the waiting-list group were scheduled at T1 and 4 months after T1 (T2) (Fig. 1) . Two different cohorts of breast cancer patients were recruited at the four months interval: one cohort participated in the T1 assessment and one cohort participated in the T2 assessment. Audio recordings were made for the first and last radiotherapy sessions for each patient in both cohorts. These recordings were started upon the arrival of the patients in the radiotherapy unit and ended when the patients left the unit.
Communication skills training program
The 38-h communication skills training program included two modules: a patient-oriented communication skills training module and a subsequent team-resource-oriented communication skills training module. Sessions were scheduled over a 4-month period, which allowed team members to practice their newly acquired skills and were organized into small groups (5-9 participants). Training was learner-centered, skills-focused, and practiceoriented. It included cognitive, behavioral, and modeling components [22, 23] .
The 16-h patient-oriented communication skills training module included five sessions. The first 4-h session included the entire radiotherapy team and focused on presenting information regarding patients' distress during radiotherapy and conducting practical exercises involving communication in oncology. The other four 3-h sessions were organized into small mono-disciplinary groups and were designed to improve the team members' abilities to communicate with patients according to their own professional roles.
The 22-h team-resource-oriented communication skills training module included seven sessions. The six 3-h sessions were organized in small interdisciplinary groups, including at least one team member from each discipline, and included 1-h of information summarizing different forms of collaboration, and 17-h of roleplaying exercises. These sessions were designed to improve each team member's ability to communicate with both patients and colleagues. At the end of the training program, the entire radiotherapy team took part in a 4-h session which provided a summary of the previous sessions, it assessed the participants' satisfaction, and it facilitated a discussion about the training program. A more detailed description of this training program has previously been published [17] .
Radiotherapy sessions
The transfer of acquired communication skills was assessed in the first and last radiotherapy sessions of cancer patients undergoing radiotherapy for breast cancer. To participate in this study, the following criteria had to be met: being able to speak French, being at least 18 years old, diagnosed for the first time with nonmetastatic breast cancer, receiving a first radiotherapy treatment, and being free of cognitive impairment. There were two different cohorts of patients that were recruited, one at T1 and one at T2. The patients in both cohorts provided written informed consent, they completed a demographics questionnaire before their radiotherapy planning session, and they completed a Hospital Anxiety and Depression Scale before the first and last radiotherapy sessions in order to be able to compare the cohorts.
The radiotherapy session audiotapes included any interactions that the patients had with any team member on the day of their session. The majority of these interactions were formal and they took place at the reception desk and during radiotherapy sessions. The other interactions were informal and took place in the waiting room and corridors.
The patients had to have communicated with at least one trained team member during the radiotherapy sessions to be considered for inclusion in the data analysis. All of the exchanges that occurred between the included patients and any of the members of the teams were included in our analysis. Interactions that occurred between professionals were not taken into account in order to most closely approximate the patients' experience.
Communication content analysis
Audiotapes of the radiotherapy sessions were transcribed and analyzed by a French communication content analysis software, LaComm (Centre de Psycho-Oncologie). This software analyzes verbal medical communication utterance by utterance, and identifies turns of speech, and the type and content of utterances. The explanation of this software has been previously published [24] . Utterances were categorized into three main types: assessment, support, and information. Regarding utterance content, four categories of dictionaries were constructed: radiotherapy, medical, emotional (sadness and anxiety), and social (eAppendix [Supplement]). The content of these dictionaries were built based on empirical knowledge derived from actual and simulated patient consultations in oncology [2] . Use of the LaComm software was based on its sensitivity [25, 26] and its avoidance of inter-rater reliability problems. A validation study [25, 26] showed that the sensitivity to change of the LaComm software was similar to that described for the Cancer Research Campaign Workshop Evaluation Manual (CRCWEM) [27] . Due to the number of speakers and the turns of speech included in the audio recordings analyzed, the allocation category was supervised to increase the efficacy of the LaComm software.
Questionnaires Sociodemographic data
Patients provided demographic information. Physicians provided data regarding patients' disease and treatment characteristics. 
Hospital Anxiety and Depression Scale
The Hospital Anxiety and Depression Scale (HADS) [28] is a 14-item, four-point self-report instrument that assesses anxiety and depression in physically ill subjects. The HADS has previously been validated in a sample of cancer inpatients [29] . The use of the total score is recommended to assess psychological distress [29] .
Statistical analyses
LaComm provided counts of utterance types and content. These data were considered dependent variables and group-by-time effects were tested with generalized estimating Poisson regression models. The models tested time effects, group allocation effects, and group-by-time effects using the training group at baseline and the waiting-list group as the reference group. Training effects were controlled for the number of team members' turns of speech.
Statistical analyses of patients' sociodemographic data included a comparative analysis of both groups (e.g., patients' interactions with team members of the training group vs. with team members of the waiting-list group) using the nonparametric tests, v
and
Kruskal-Wallis, as appropriate. Group-by-time differences in patients' anxiety, depression, and distress HADS scores during the course of radiotherapy treatment were examined using a two-way analysis of variance (ANOVA) as appropriate when the data are not normally distributed, but variances are homogeneous (as determined with Levene's test) [30] . An a priori significance level of a = 0.05 was applied for all tests. Analyses were performed with SPSS software (version 22.0 for Windows; IBM Corp., Armonk, NY, USA).
Results
Composition of the teams and socioprofessional data
Among the 65 members of the trained teams, 10 were secretaries, 30 were nurses, 14 were physicians, and 11 were physicists. The mean age of the trained team members was 39 ± 10.6 years, 71% were females, and 92% lived with a partner or children. In addition, 66% of the trained team members worked full-time and had 12 ± 9.9 years of experience in oncology and 10 ± 9.5 years of experience with their present team. Within the last year, seven team members attended a patient-oriented training and twelve attended a team-oriented training.
Among the 31 members of the untrained teams, 3 were secretaries, 19 were nurses, and 9 were physicians. No physicists participated in the communication skills training program in the untrained team. The mean age of the untrained team members was 41 ± 8.9 years, 71% were females, and 74% lived with a partner or children. In addition, 80% of the untrained team members worked full-time and had 13 ± 8.9 years of experience in oncology and 9 ± 8.8 years of experience with their present team. Within the last year, two team members had attended a patient-oriented training and six had attended a team-oriented training.
There were no statistically significant differences at baseline between both teams, except regarding their marital status. A greater number of the untrained team members were single (p = 0.015).
Patient recruitment and sociodemographic data
Of the 249 patients who accepted and participated in our study, 51 were excluded for the following reasons: recording problems (n = 31), the patients were not undergoing their first or last session of treatment (n = 12), or the patients had a lack of contact with trained team members (n = 8). Of the 198 patients who were included in the analysis, 101 patients encountered members of the trained teams (52 at T1 and 49 at T2), and 97 patients encountered members of the untrained teams (47 at T1 and 50 at T2). Similar numbers of patients for each team were recruited (Fig. 1) .
At T2, the patients who encountered professionals from the trained teams communicated on average with three team members in the first session and four team members in the last session. All patients communicated with at least one trained team member. More precisely, 74% of patients in the first session and 80% of patients in the last session communicated with at least two trained team members; 31% of patients in the first session and 39% of patients in the last session communicated with at least three trained team members; and 10% of patients in the first session and 10% of patients in the last session communicated with at least four trained team members.
Patient characteristics
The only significant group-by-time differences detected between the patients of both groups concerned occupational status (p = 0.001) and number of lumpectomies (p = 0.015). In the waiting-list group, fewer patients had undergone a lumpectomy at T1 and fewer patients at T2 worked at least part-time (eAppendix [Supplement] ). There were also no significant group-by-time differences between the patients of both groups in terms of anxiety, depression, and distress levels at both sessions (eAppendix [Supplement] ).
Training effects on team members' utterances during radiotherapy sessions
Generalized estimating equation for Poisson regression analyses (GEE) showed no significant group-by-time effects on the number of team members' turns of speech in both sessions. Concerning the first radiotherapy session, generalized estimating equation analyses showed significant group-by-time effects on the utterance-type counts made by team members (Table 1) . At T2 compared with baseline, analyses showed a significant increase in the rate of open and open directive questions (relative rate (RR) = 8.71; p = 0.048) for members of the trained teams compared with members of the untrained teams (used as the reference group). At T2 compared with baseline, analyses showed a significant increase in the rate of setting information (RR = 1.44; p < 0.001) and in the count of social word (RR = 1.40; p = 0.019) for members of the trained teams compared with members of the untrained teams.
Concerning the last radiotherapy session, analyses showed significant group-by-time effects on the utterance-type counts made by team members (Table 2) . At T2 compared with baseline, analyses showed a significant increase in the rate of checking questions (RR = 2.13; p = 0.010), directive questions (RR = 1.76; p = 0.029), and total questions (RR = 1.88; p = 0.004) for members of the trained teams compared with members of the untrained teams. In contrast, no changes were observed in the last radiotherapy session contents.
Training effects on patients' utterances during radiotherapy sessions GEE for Poisson regression analyses showed no significant group-by-time effect on the number of patients' turns of speech in both sessions. Concerning the first radiotherapy session, GEE showed no changes on the utterance-type counts and in the radiotherapy session contents, compared with baseline, for patients interacting with members of the trained teams compared to patients interacting with members of the untrained teams (Table 1) .
Concerning the last radiotherapy session, GEE showed no significant changes in the utterance-type counts but showed a significant increase in the count of sadness word (RR = 5.86; p = 0.023) for patients interacting with members of the trained teams compared to patients interacting with members of the untrained teams ( Table 2) .
Discussion
The results of the present study demonstrate that a 38-h training program enabled the transfer of learned communication skills within communication exchanges that occurred around radiotherapy delivery. As expected, higher rates of open and open directive questions, and of setting information were used by members of the trained teams compared to members of the untrained teams during the first radiotherapy session. Higher rates of social words use were also observed in the first radiotherapy sessions. The increased rate of setting information discussed may indicate that the members of the trained teams paid greater attention to the explanation of events and with whom they would occur. The higher rate of social words expression by the members of the trained teams may also indicate that attempts were made to build a relationship with the patients. Regarding the last radiotherapy session, higher rates of checking and directive questions were observed for members of the trained teams compared with members of the untrained teams. These results suggest that the members of the trained teams were more attentive to having a good understanding of the transmitted information and were also more attentive to the comfort of the patients. It was also observed that the patients interacting with members of the trained teams used more sadness words than the patients interacting with members of the untrained teams. This result appears to indicate that the patients were provided with the opportunity to express their Table 1 Training effects (group-by-time) measured according to team members' and patients' turns of speech, utterance types, and content at the first radiotherapy session (n = 198).
Training group (n = 101) Waiting-list group (n = 97) Generalized estimating equation°T 1 (n = 52) T2 (n = 49) T1 (n = 47) T2 (n = 50) feelings. Overall, the communication skills exhibited by the members of the trained teams in the first and the last radiotherapy sessions somewhat differed, yet they were consistent with the specific goals of the two sessions.
An unexpected and important finding was that patient support did not appear to differ between the two groups. Moreover, some communication strategies (such as open and open-directive questions) were rarely used even after training. Most of the communication exchanges were mainly centered on medical and radiotherapy contents. The changes observed seem however to be meaningful for patients as patients who have encountered the members of the trained teams have been shown previously to be more satisfied with nurses interventions [19] . There is therefore still a need for improvement. It is possible that the organization of consolidation workshops would be helpful, and the type of training conducted could include a coaching component whereby the participants first observe interactions around the treatment machine, and then test various strategies that could be used in these context-specific exchanges.
There were limitations associated with the present study. First, only four radiotherapy teams were included, and these teams had different histories, leadership types, and organizational backgrounds. The participation rate for the members of each team also differed between the groups, and a higher participation rate was observed for the teams that were allocated to the training arm of the study [17] . Second, the LaComm software assessed the impact of training on verbal communication, although it does not take into account different communication contexts and sequences. Third, the analyses performed did not completely control for potential confounders of the clustering effects between teams. Abbreviations: SD, standard deviation; RR, relative rate; CI, confidence interval; T1, assessments scheduled before the training program; T2, assessments after training for the training group and 4 months after T1 for the waiting-list group.°E stimated RR based on generalized linear Poisson regression models adjusted for the number of turns of speech (except for the turns of speech variable). * Negative binomial distribution.
The present results also demonstrate that further research is needed to assess the impact of training in the context of radiotherapy delivery, specifically regarding the context and organization of care that is provided. In the present study, the aim of the training performed was not to change the service organization that was already established but in order to maintain and improve communication skills, the advantages of organizational support should be considered [3, 31] .
In conclusion, the type of training program employed in the present study was found to be efficient and it facilitated the transfer of learned communication skills to the workplace even during the short exchanges that took place around the highly technical context of radiotherapy delivery. Moreover, the results of the present study demonstrate that this type of training program is acceptable (regular participation in training sessions can be achieved) and feasible (if the training is adapted to the time constraints of a radiotherapy unit).
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